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Abstract

Project Code : MRG5480126

Project Title : Biotransformation of Ol-mangostin by fungi

Investigator : Dr. Panarat Arunrattiyakorn

E-mail Address : panarata@swu.ac.th

Project Period : 2 years

The microbial transformation of Ol-mangostin (1) by three endophytic fungi Colletotrichum
sp. GM02, Xylaria sp. GM06 and Phomopsis sp. K12 resulted in the production of seven metabolites.
Biotransformation with Colletotrichum sp. GM02 converted 1 into 17,18-dihydroxymangostanin (2)
and cyclomangostanin (3), while incubation with Phomopsis sp. K12, 12,13,20-trihydroxymangostin
(4) 12,13,19-trihydroxymangostin  (5) and 20-hydroxymangostanin (6) were obtained as
transformation products. Transformation of 1 with Xylaria sp. GMO06 led to isolation of two products
with their structures could not completely identify yet. The structures of these metabolites were
elucidated via spectroscopic analyses (NMR, HRMS and IR) and for compound 3 the structure was
confirmed by X-ray crystallographic analysis. Among these products, 4 and 6 showed weakly

cytotoxic activity breast cancer (MCF7) cell line.

Keywords : Biotransformation, Ol-mangostin, Colletotrichum sp. MT02, Xylaria sp. GMO06,
Phomopsis sp. K12
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spectroscopic data, (Z}Gl’ﬁ’]dﬁ 1 w8 2. HRESIMS m/z 459.1662 [M—H]_ (calcd for
C,4H,0,, 459.1661)



7128133

Yellowed-orange crystal; [OL] o +43.0 (c 0.30, MeOH); UV (MeOH) A,
(log €): 238.5 (4.32), 258 (4.18), 275 (4.15), 407.5 (4.23) , 438 (4.27) nm; IR (neat)
Viax: 3436, 1616 cm_1; NMR spectroscopic data, gmiﬂaﬁ 1 uae 2. HRESIMS m/z
441.1534 [M—H] (calcd for CpiH,504, 441.1555)

MINANLHA X-ray crystallographic 183 @19 3: Crystals of 3 obtained from
slow solvent evaporation of MeOH belong to the triclinic space group P1 (no. 1) with unit
cell dimensions a = 6.6298(7) A, b = 13.6701(17) A, ¢ = 14.0203(18) A, & = 74.571(5)°,
B = 82.283(6)°, 7= 81.695(5)°, V = 1205.9(3) A>, Z =1, Dy = 1.307 g cm
Clo50H55015.50, MW= 948.96, F(000) = 503. A yellow-orange block-like single crystal of 1
with dimensions 0.10x0.18x0.20 mm3 was mounted with epoxy glue on the tip of a glass
fiber. X-ray diffraction experiment was performed at 298(2) K using a Bruker X8 APEX Il
Kappa CCD area-detector diffractometer with MoKQL radiation (7» = 0.71073 A). A total
of 8,430 reflections were collected, integrated, reduced by SAINT+, corrected for
Lorentz, polarization and absorption effects, and scaled by SADABS (Bruker Software
Suite, APEX2, SAINT+ and SADABS. Bruker AXS Inc., Madison, Wisconsin, USA, 2005)
to yield 4,226 unique reflections (R, = 0.024). The structure was solved by direct
methods and refined with full-matrix least squares on FZ using SHELXL-97 [2]. The final

R,(F’) = 0.045, wR(F’) = 0.112 and GooF = 1.012 for 3,339 reflections with F~ > 20
(Fz). Data have been deposited with the Cambridge Crystallographic Data Centre (CCDC
945448). The asymmetric unit contains two molecules of 3, 1.5 methanol and one water
molecules; water H-atoms could not be located from difference Fourier electron density
maps. Copies of these data can be obtained, free of charge, on application to the CCDC
via www.ccdc.cam.ac.uk/conts/retrieving.html (or 12 Union Roa d, Cambridge CB2 1EZ,

UK, fax: +44 1223 336033, e-mail: deposit@ccdc.cam.ac.uk)

7.2 ﬂ’]‘iLLUﬂﬁ’]im{‘aﬂ’ufﬁ]’mm‘iﬁMaﬁiLLaaWWLL&NIﬂﬁ@uﬁuL%ﬂiﬂaImaﬂ GM06
ihasafarasl§Azeniildanigorlaloaa GMO6 (618 mg) s Sephadex LH-
20 chromatography lagld@3521Tlu ethanol-water (50:50, v/v) az&aN5aLENaToan Y
2 fractions ¥ Fr.1 sn¥nmianwandnluwsinanas ldas 3 (18.6 mg, 8.61%) &3u Fr.2
228N NIueNdadie preparative HPLC wazazaaaiiieny methanol-water (80:20,
viv) 32 l@anT 2 (12.5 mg, 5.53%)

7.3 mnwnmia%ﬁufmnmsﬂumsuaawmmiﬂaﬁuﬁuL%aﬁvlaisma@ K12
ihasatavasfsenilldnnigerleloan K12 (2.6 g) anuandas Sephadex LH-20
chromatography Taglg@raziiln 100% methanol LLa:ﬁW%ﬂmmsLmﬂ@Tw Sephadex LH-
20 chromatography lasld@zziiln 100% ethanol azanansausnaisaaniilu 2 fractions

11 Fr.1 dhanyinnsuwaneaais preparative HPLC lagmszcaaayiiens methanol-water



(80:20, viv) 2z l@ 817 6 (4.4 mg, 2.05 %) &% Fr.2 N1¥N1IUEN§adie preparative
HPLC ruidennulasnsscaaaniials 0.05% TFA 1w methanol-water (65:35, viv) 2l¢t
817 4 (10.2 mg, 4.51%) 48z 813 5 (2.35 mg, 1.02%)

731. 81374
Brown solid; [OL] . +26.7 (c 0.52, MeOH); UV (MeOH) A, (log €): 242

(4.02), 255 (3.91), 318 (3.77), 355 (3.59), 453.5 (2.65) nm; IR (neat) V. 3436, 1632
cm'1; NMR spectroscopic data, see Tables 1 and 2. HRESIMS m/z 459.1639

[M—H]  (calcd for Cp,Hy;0q, 459.1661).

7.32. 8135
Yellow solid; [OL] 5 +87.7 (c 0.06, MeOH); UV (MeOH) A, (log €):
240.5 (4.19), 258 (4.07), 317.5 (3.93), 447.5 (3.49) nm; IR (neat) V,,. 3437, 1641 cm ;

NMR spectroscopic data, see Tables 1 and 2. HRESIMS m/z 459.1643 [M—H]_ (calcd
for CpyH,504, 459.1661)

733 &3 6
Light yellow solid; [OL] 5> —63.2 (¢ 0.22, MeOH): UV (MeOH) ..., (log €):
244.5 (4.53), 319 (4.33), 353.5 (4.03) nm; IR (neat) V,. 3435, 1630 cm ; NMR

spectroscopic data, see Tables 1 and 2. HRESIMS m/z 441.1551 [M—H] (calcd for
C,4H,505, 441.1555).

8 ‘v‘i’m’m‘nﬂaa‘.uzm§ﬂ10%1n1wmaaaﬁsﬁttﬂnlﬁ

8.1 n1Ina ﬁa‘.l_ltm‘ﬁ;ﬁﬂul,% almlin Mycobacterium tuberculosis
Tumnaseugniewdoimlsn  Mycobacterium tuberculosis HyRa V84813 1—6
NARAUAILID green fluorescent protein microplate assay (GFPMA) [3] Tasanuidudu
gaqmaamiﬁﬁ']miw@aauﬁa 50 Wg/ml a3l E8198uaasd1 MIC Wiy 0.36x10°7-
1.46x10” uaz 0.29-0.54 UM &%3u rifampicin wae streptomycin aN&1AL

8.2 ﬂ’]iﬂ@]ﬁﬂﬂf}ﬂ%fﬂ'ﬂmﬂuﬁ‘ﬁ@iaL%a§NZL%GLﬁ1uw (MCF-7 cell line)
minageugnianulufindaimasuzsaduy  (MCF-7  cell line) mnagaudie3s
Resazurin Microplate assay [4] I@]mm:uLﬁuﬁugaqmmmsﬁﬁ’m'ﬁmaauﬁa 50 Lg/ml

§13N1Ta198IUEAA ICs, 1NN 24.3 uaz 17.5 UM &M3L tamoxifen Wz doxorubicin

AU

9 HINIIIUNNBRAVITINIG IWNI1INAADY
yleloiaa GM02 GMO6 waz K12 aniuunsfialasandoansmuenianonn uazansuzlu
MIWILLREY N3BT8 Barnett and Hunter (1998) uananniailimsidIouiisudiauy

23 lalndusians internal transcribed spacers (ITS) 1 WAz 2 TIWNILII0E 5.8S rDNA



Wisnifisunudeuihedlalndaugnfeglugutdoyaves GenBank lawldiims BLAST
search tool (www.ncbi.nim.nih.gov/BLAST/) §eiufandlainduasnaldluninasasfigniiu

iﬂugﬂuﬁaga EMBL ¢18 accession numbers

- HE863947 &§1%3U Colletotrichum sp.GM 02
- HE863948 §1%IU Xylaria sp.GM 06

- HEB863949 §13U P. euphorbiae K12

WNANIINARDY
1. maessxasuaanuaslnadn
LﬁaﬁﬁmﬂmamLLmInaauﬁLLsmVl@TmﬂmuLﬂﬁaﬂmaaﬁaq@ ﬁwu%gw%ﬁaﬁ%mﬂm
lnnd wasdensfiietusulassairosie NMR lanadsasnsh 1 Lﬁal,ﬁﬂuﬁ'u"ﬁagaﬁvlﬁﬁ
51919 13Udn [1] (Arunrattiyakorn et al., 2011) Huduldinansmduasuoariuualnadn i
Iﬂidﬁ%’]dﬁdgﬂ‘ﬁl 1 Jlanasaudis HPLC L‘ﬁamaaumwuu’%qwﬁmw%%mimaa Chaivishangkura
et al., 2009 [5] W‘.IJ’J"]E*’(’ﬁﬁILLEJﬂVLG’fﬁﬂ’J’mU%a;Y]%{NWﬂﬂ’j’] 95 %

U7 1 Tavag9vadansnaanuus lngdin

M391 1 Taya NMR YaIgnsuaaruud lngdu (13 1)

Funmkaf Oy Oc Funibefi Oy Oc
1 13.67 (s) 161.7 10a 156.8
2 111.6 11 3.27 (d, 7.3) 22.4
3 163.8 12 5.21 (m) 124.0
4 6.24 (s) 93.3 13 132.0
4a 156.3 14 1.66 (s) 26.1
5 6.27 (s) 102.9 15 1.78 (s) 18.1
6 158.0 16 4.06 (d, 5.4) 27.3
7 144.9 17 5.21 (m) 125.2
8 138.7 18 131.9
8a 112.3 19 1.67 (s) 27.3
9 183.3 20 1.83 (s) 18.5
9a 103.9 7-OMe 3.75 (s) 61.5




2. mslSunldsulaseadvarsuaarhuasTnaduaazslfniervasanlnioins
nminasauiiasdu wus 3 siiede Tleloan GMO2 usr GM06 Ausnldansin
pasluane waz Mlaloen K12 Ausnldandmpaslunznanledn Taslumsnasauidiosdu
LA RadIs TLC wudisms 3 shasansaldmsuaaviuuslnafmiuminidu uasri
IﬁLﬁ@agﬁuﬂmﬁuﬁamgﬁuﬁ‘ﬁvl,ﬁmnmLL@iawﬁ@ﬁmﬁmmnmﬁu (f1 Rf aanmInasay TLC
UANGIIN) Sadenyin 3 sfiaunmsinmnludunoude’ld
nMIasatiiansisiiavasnwuin nlelolae GM02 GM06 uaz K12 e
Colletotrichum sp. Xylaria sp. uaz Phomopsis sp. aw&ey s9nualfisongeniltlums
ﬂ@laa\‘lﬁmavlﬂﬁﬁa Colletotrichum sp.GMO02, Xylaria sp.GMO06 L.z Phomopsis sp.K12
mnmaduasulassehomsuaaviunslnadudsenlafainnng 3 shafisauonls
mmsmwnmgﬁufmaauaaqumIna@u‘lﬁﬁwm 7 o8 Iﬂﬁluﬁﬁt@umia%ﬁuﬁ’ 2 whafile
ANNUHAIB12897  Colletotrichum sp.GMO2 Faldun a3 2 uae 3, UJA38197n Xylaria sp.GMO06
LLmnagﬁuﬂﬁﬁﬂ 2 e uaz UJA3813n Phomopsis sp.K12 mm‘smmnmgﬁuﬂﬁ 3 7%a Ao
8§13 4 5 Uz 6 ag lsnaw mm:ﬁl@saa%amaaam&ﬁuf 2 wfia AldanUfATeva9m Xylaria sp.
ﬂfuﬂ'a"l,&immmagﬂmaaﬁﬂﬁ
lumylienzilaseaiieans fa Colletotrichum sp. GM 02 laansaunuslng 2 wfia da
17,18-dihydroxymangostanin (813 2) W&z cyclomangostanin (813 3) ﬁﬁ%%ﬂﬂﬁﬁ%mmm%@
Phomopsis sp.K12 'ldmvauwuslna 3 wfia Aa 12,13, 20-trihydroxymangostin (813 4), 12,13,
19-trihydroxymangostin ( @19 5) Was 20-hydroxymangostanin (&3 6) é’l%%"l_lagﬁuﬁ:ﬁl,l,ﬁnvl,ﬁ
nUfA3e1w89 Xylaria sp. GM 06 usnla 2 ziia atnslsfenulassasasansramasdols

v
A

8137 a;ﬂvl,@ﬂum b

813 2 (Huresudsintes Tgasluanafia CoHy0q %ﬂﬁﬂmmmnmaimaqaﬁvlﬁmnmi
#7980 UA 8 HRESIMS (observed m/z. 459.1662; calcd. 459.1661) LfiaLiJ%ﬂmﬁﬂumaIuLaqa
fuminsdunaarhunslngdin wohaslndfiladsuam sondawAniu 3 azaen uazlalasiau
Rt 2 avaan LﬁaLﬂ’%ymﬁyuﬁagaﬁvlﬁmnmﬁlmwzﬁ 'H uaz °C NMR 209817 2 uaz 813
Gagm WU Tauandrefidiuldtade mj%aﬁ@iaﬁ’mﬁuau Funafl C-2 uaz C-8 dnerin B
ToyaveIanT 2 LLamsLﬁLﬁuéﬁgzywmmam%i 2-(1-hydroxy-1-methylethyl)-2,3-dihydrofuran-3-ol i
04 1.20 (3H, s, H-14), 0,,1.25 (3H, s, H-15), O, 4.73 (1H, t-ike, J = 8.4 Hz), H-12), )] O, 3.04
(2H, d, J = 8.4 Hz, H-11), O 25.4 (C-14), O 25.4(C-15), (O 72.5, C-13), O¢ 93.1 (C-12)], O
27.5 (C-11) swﬁmg 2,3-dihydroxy-3-methylbutyl INNFYIWA Oy 1.28 (3H, s, H-19), O 1.28
(3H, s, H-20), O, 3.60 (1H, t-like, J = 8.4 Hz), H-17), )] 0, 3.43 (2H, d, J = 8.4 Hz, H-16), O¢
29.7 (C-16), O¢ 80.6 (C-17), (O¢ 74.4, C-18), Og 25.5 (C-19), O 26.0 (C-20) INMNANUFUNUS
283 HMBC (H-11/C-1, C-2, C-3, C-12, C-13; H-12/C-2, C-3 C-11) uar COSY (H,-11/H-12)
Buduledn wy 2-(1-hydroxy-1-methylethyl)-2,3-dihydrofuran-3-ol moiety 8t Wy C-2 Uz
C-3 &wiuny A 2,3-dihydroxy-3-methylbutyl daaginu C-8 %a%ﬁagamnmmé’uﬁuﬁmau
HMBC 32#i14 H-16/ C-7,C-8, C-8a yIWi4 H-17/C-7, C-8, C-16 s‘fidLLamlﬁLﬁmm%iw%ﬁa
(prenyl group) figumils C-2 uaz C-8 lulassssvasuaarussinadin gmmu‘ﬁ'ﬁawg 1 2-(1-

hydroxy-1-methylethyl)-2,3-dihydrofuran-3-ol  Las 'qu; 2,3-dihydroxy-3-methylbutyl moieties



ANEAL I%Iﬂidﬁ%ﬁdmﬂdﬁﬁiﬁ 2 Lﬁaﬁﬂﬂ’liLﬂ%UULﬁUUﬁaHa NMR 284813 2 NURT
magostanin LA mangostenone E uaadlilAuin &1 2 4 xanthone ring A Wlawnu
magostanin LLaZ xanthone ring B wllawnu mangostenone E [6 LAY 7] atnglsfianu chiral
center M@MAUI C12 uaz C-18 ﬁ'avlsjmmsna?ﬂvl@ﬂumm:f: Garwmens 2 Ae 17.18-

dihydroxymangostanin.

Eﬂﬁ 2 lassgavedans 2 17,18-dihydroxymangostanin

mi’m‘ﬁl 2 ﬁaga NMR 28317,18-dihydroxymangostanin (817 2) (acetone dg)

Funiaf O O¢ Fumiaf Ou Jc
1 13.26 (s) 158.4 10a 158.6
2 109.2 11 3.04 (d, 8.4) 27.5
3 168.5 12 4.73 (t-like, 8.4) 93.1
4 6.14 (s) 89.3 13 72.5
4a 158.7 14 1.20 (s) 254
5 6.63 (s) 103.3 15 1.25 (s) 25.4
6 156.8 16 3.43 (d, 6.0) 29.7
7 146.1 17 3.60 (t-like, 6.0) 80.6
8 136.4 18 74.4
8a 112.7 19 1.28 (s) 26.0
9 183.9 20 1.28 (s) 25.5
9a 104.7 7-OMe 3.82 (s) 61.1

a13 3 Hundnfwiesdu ldannsanwanluuniuen gasluianafia  CyH,s0, Z9ldan
MIANATLAGIE HRESIMS (observed m/z.441.1534; calcd. 441.1555) Laadldldnin a5 2 &
mstneandian 2 araeululuanavasueavhunalnadin naain 'H NMR 289813 3 (Table 1)
LLaﬂdlﬁLﬁuﬁmumv’lmmad hydroxyl proton at 5H 8.49 (1H, s, OH-1) singlet protons 2 a:@la&l‘ﬁl at
3., 6.48 (1H,s, H-4) uaz O, 6.41 (1H,s, H-5) WonaNAEIwUFY RN MY methoxyl group 1 Wy
7l 8y, 3.80 (3H,s, 7OMe) Uazmy] 2-(1-hydroxy-1-methylethyl)-2,3-dihydrofuran-3-ol Fsmyjitldann
MIRUNAFYYIUVES 'H NMR 71 5y 1.24 (3H, s, H-14), 5, 1.30 (3H, s, H-15), 5, 4.80 (1H, t-

like, J = 8.4 Hz), H-12), )] Oy 3.15 (2H, d, J = 8.7 Hz, H-11) lag2y dihydrofuran ﬁ@iaagﬁ'




funus Cc2 and C-3 lulassahs  @ldnmsiiensdanuduiusues HMBC a1n
ANMUFNNUTIZTHING H-11/C-1, C-2, C-3, C-12, C-13; war H-12/C-2, C-3 C-11 09 COSY ﬁ
LRAIANENWUTIENIN H-11 ez H-12 lasstymad singlet protons 7 S, 6.46 uaz O,
6.38 LIuFUIMVEY H-4 Uaz H-5 @Ws1aUaINMISINanNusuNBEIzAi1g H-4/C-2, C-3, C-
9a, C-9 Uaz H-5/C-6, C-7, C-8a, C-10a waNaNil ANNENNUEsznI19 methoxyl proton 7 O,
3.80 NU C-7 uaadlAliAnin methoxyl group @iaag‘ﬁ'@mmm c-7 Tulasesdns WauwSeufioy
Toyaves "H usz °C NMR 283813 3 fusaavuualna@u wudn C-1 hydroxy proton 143 3 §
@1 chemical shift (infiU 8.xx Bmefl chelated hydroxyl proton # C-1 luuaawunslna@uiien
WAy 13.92 ppm wgesliinindmafouudssasnsuafiandumis c-o lulassains
wananiiAn chemical shift w4 carbonyl carbon lusnsuaaruaslna@uiidurinny 183.3
Tuwuefiluans 3 fewrinu 176.7 ppm LLamIﬁLﬁujwLﬁﬂmsaan%m%’umamyﬂamaﬂgﬁaﬁ C-6
\Hueniuefia nananil ‘I)\{J;Lmuﬁ‘ﬁl@i%mﬂd c-8 mvzianidarainelitld 12 degrees of
unsaturation LLa:ﬁ‘i'lmwuadamawaan%LaumwumaaIMLaqaﬁﬁﬂvl@T T Faayulei %%il,m%“?ll‘ﬁ'
C-8 1w dihydropyran ﬁ@iaagjﬁ‘u%yj propan-2-ol la# dihydropyran/propan-2-ol 3z@iany C-8
W8z C-9 28479 xanthone lagldWus=aimasn C-9 M36VBINY propan-2-ol N9 dihydropyran
fing 7l C17 BUuFIuNaTInMNTNRHE HMBC 3593119 Hy-19 Waz Hy-20 fiU C-18 uaz C-17
5907 ANUFNRHETRIG H16/H17 11 COSY é’agﬂﬁ 2 uananiin lassaievedans 3 6
HUIUAIBNANIINARAL X-ray crystallographic analysis @ngﬂﬁ 3 Garin a3 3 aydldd e 12-
hydroxy-2, 10-bis (2-hydroxypropan-2-yl) 4-methoxy-10,11-dihydro-2H-furo-[3,2-b] pyrano [4,3,2-
K] xanthenes-5(3H)-one W38 cyclomangostanin  Gallussfissldmeiinenuinen 21n
MIANEPaIITY WU ﬁL‘fluiﬁmﬂumﬂmaﬂmaa‘?ﬂwaamiﬁiiu"m@madmiﬂéju xanthone 71
ilaveaedany  2-(3,4-dihydro-2H-pyran-2-yl)propan- 2-ol (ring D) 31AMIARAIATIRTIENT
wuh fdusisssumdsiausniidlassainsves 3,5-dinydro-2H-pyrano [4,3,2-k] xanthene &9
gﬂ‘ﬁ' 3 @ bicyclomangostin  Liluasfilédanujissnistiansfiiiaanmi§sewes

waaruaalng@ununsa [8]

Eﬂﬁ 3 laseaevadans 3 cyclomangostanin



a1319% 3 Toaa NMR 284 cyclomangostanin (813 3) (acetone dy)

Funibe Oy Oc Funibe Oy Oc

i i

1 8.49 (s) 156.6 10a 158.3
2 112.4 11 3.15 (d, 8.7) 28.0
3 169.5 12 4.80 (overlapped with 93.4

solvent)
4 6.48 (s) 91.3 13 72.3
4a 159.4 14 1.24 (s) 25.4
5 6.41 (s) 104.1 15 1.30 (s) 25.4
6 176.5 16 2.99 (dd, 13.2, 16.8) 22.6
3.40 (dd, 3.0, 16.8)

7 148.3 17 4.45 (dd, 3.0, 13.2) 88.6
8 124.3 18 72.1
8a 100.6 19 1.41 (s) 254
9 166.3 20 1.52 (s) 26.1
9a 101.1 7-OMe 3.84 (s) 60.6

31 4 ORTEP-3 plot 789513 3

a5 4 Wwsasudediaea fgasluanmdu CpHyOg s‘ﬁa"lﬁmﬂmimaaummaiuLaqa
d1 HREIMS [m/z 459.1636 [M-H] (calcd 459.1661] ) 813 4 flanalatanawinuans 2 lavdaya
299 'H and "CNMR 289813 4 (01347 4) ﬁf’umﬁauﬁ'uiaga NMR weamsaasn 1 anidu
fygrmvasmelodisvesluanai C-2 use C-8 laslsdnsf c-2 fuuamlﬁﬁud%ﬂwyj 2,3-
dihydroxy-3-methyl butyl :MNMTIATZRILANYUTaYaVD 'H and "CNMR dsilda O, 3.23
(1H, m, H-11a), 2.58 (1H, m, H-11b), 3.65 (1H, m, H-12), 1.26 (3H, s, H-14), 1.29 (3H, s, H-15)
uaz Og 25.8(C-11), 80.9(C-12), 73.0 (C-13), 25.0 (C-14), 26.1 (C-15) landunsisvainy 2,3-
dihydroxy-3-methyl butyl fidary C-2 fudwldannanudunusain HMBC 189 H-11/C-1, C-2,




C-3, C-12 annninit Wy prenyl i c8 ﬁf'uesmﬁzﬁmﬂwa"umﬁaga 'H and "CNMR asilda o,
4.15 (2H, m, H-16), 5.38 (1H, m, H-17), 1.73 (3H, s, H-19), 4.33 (2H, s, H-20) and O 26.4(C-
16), 126.3(C-17), 136.3 (C-18), 21.7 (C-19), 61.7 (C-20) atin4lsiana s‘ngm‘ﬁawﬁmg«um‘[sﬁ
974 prenyl ‘L{ﬁgﬂ hydroxylated VL‘LIL‘TJ‘LLWHJ; hydroxymethylene %oﬁuﬁumn @1 chemical shift 284
methylene carbon “?1' 6C 61.7 (C-20) G‘fidmn HMBC ‘Ifu m%‘]_lauf:ﬁ'uﬁufﬁ'u two-proton
resonance 7l Oy 4.33 (H,-C19) 9INANNENNHEIZNING H-16/C-7, C-8, C-8a, C-17 luu HMBC
(Hunstuguldin Wy 4-hydroxy-3-methyl-but-2-enyl fuag’ﬁ@‘inmﬂa C-8 MNMTIATIZHRE
NOESY @4uaaInnuadunuisznite HIUH17 uaz H20/H16 uwaadlwifiuin WHBLUBINY
isoprenyl fignumils C-8 atlugtues Z-configuration %ﬁa;&aﬁgnaﬁuaguﬁwm chemical shift
283 vinyl methyl carbon ‘ﬁ C-19 (21.xx) Iﬂﬂﬁtymuﬁmmaa methyl lugﬂ“na\‘i E-configuration a2
Usngend high field (G < 18) 1flasannuazasm sty Y effect (Vo et al., 2012). @9t a3 4

fo 12,13,20-trihydroxymangostin

Eﬂﬁ 5 las9an9a9aT 4 (12,13,20-trihydroxymangostin)

miw“ﬁl 4 ﬁaga NMR 2183 12,13,20-trihydroxymangostin (817 4) (acetone d)

WA 0w Oc U Oy O

f 0

1 13.92 (s) 162.0 10a 156.4
2 110.1 11 2.59 (dd, 9.6, 14.4) 25.8

3.23 (d, 14.4)
3 164.9 12 3.65 (d, 9.6) 80.9
4 6.33 (s) 94.6 13 73.0
4a 156.3 14 1.26 (s) 25.0
5 6.85 (s) 103.1 15 1.29 (s) 26.1
6 157.7 16 4.15 (d, 11.7) 26.4
7 144.7 17 5.38 (t-like, 10.3, 126.3
6.6)

8 137.7 18 136.6
8a 112.0 19 1.74 (s) 21.7
© 183.0 20 4.33 (s) 61.7
9a 103.7 7-OMe 3.82 (s) 61.6




a13 5 (uvasudsminias Agasluianafia CpHyO, Galdnmsdiaszieny HREIMS
[miz 459.1643 [M-HJ (calcd 459.1661 ) 813 5 WNanaviniuans 4 nmuieuisudays A
'H and °C NMR 28983 5 10 @15 4 usasliidfiuin ssnssesinilassaadusanmasads
funazin Soflenuuandronwiesd1 chemical shifts 289 C-19 waz C-20 (13197 5) lag
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